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(54) METHOD OF ANTAGONISING HERBICIDES ON 
SOYABEAN AND COTTON 

(71) We, IMPERIAL CHEMICAL INDUSTRIES LIMITED, Imperial 
Chemical House, Millbank, London, SW1P 9JF, a British Company, do hereby declare 
the invention, for which we pray that a patent may be granted to us, and the method 
by which it is to be performed, to be particularly described in and by the following 
5 statement:— 5 
This invention relates to a method of antagonising (or safening) herbicides. In 
this art, such antagonism is sometimes referred to as an antidote effect. 

•A considerable amount of effort has been expended in the agricultural industry in 
developing selective herbicides, i.e. herbicides which will kill weeds in preference to 

10 the desired crop. Many of these herbicides are however unsuitable for a certain crop 10 

because, while they kill the weeds in the desired way, they also have undesirable 
phytocoxic effects on that crop. There is thus dearly a demand for compounds which 
will reduce this phytotoxic effect on the crop without signaricantlv affectin? the herbi- 
cidal effect on the weeds. Two antidotes have been developed which have the effect of 

15 reducing the phytotoxicity of EPTC (Eptam; "Epcam" is a Registered Trade Mark) 15 
towards maize thus allowing it to be used with greater safety in this crop. The herbici- 
dal effectiveness on weed species is apparently not impaired. These compounds are 
Protect '(l^-naphthalic dianhydride) and N,N^iiailyldicWoroacetamide. However, 
Protect has the disadvantage that k must be applied as a seed dressing and so com- 

20 mits the farmer to using a particular herbicide la;cer in the cultivation of the crop. 20 
We have now found a class of compounds which antagonise on legumes 
(especially soyabean) and cotton the herbicidai effect of for example subctituted urea 
and triazine herbicides, e.g. diuron and atrazine, with ! lktle ox no adverse effect on the 
herbicidai activity against most weeds. The herbicides which can be antagonised 

25 in this way are those which are taken up by a piant from the soil but which are 25 
translocated to a main herbicidai site of action within the foliage of the plant. Hie 
herbicides which can be antagonised are often those which operate by interfering 
with part of the photosynthetie system of the plant. 

The invention therefore provides a method of selectively controlling weeds in a 
crop locus, the crop being a legume or cotton, which method comprises applying to the 30 
crop locus prior to the emergence of the crop, either successively (in either order) cr 
together, (a) a herbicide which is capable of being taken up by a plane from the soil 
but which is capable of being translocated to a main herbicidai site of action within 
the foliage of the plant, and (b) a compound of general formula (I): — 



CD 

35 Vur coh5 W 35 



wherein each of Rj. and R 2 , which may be the same or different, is hydrogen, halogen, 
alkoxy (e.g. lower latkoxy), alkyl (e.g. lower aikyl), trihalomethyl, cyano, acyl '(e.g. 
acetyl or propionyi), alkoxycarbonyl (e.g. lower alkoxycarbonyl), amino or hydroxy', 
Q 'is carboxy or a salt or ester thereof or Q is fbrmyl, x is 0 or 1, m is an integer of 1 
40 to 4 (especially 1 or 2) and n is an integer of 1 to 5 (especially 1, 2 or 3), whereby 40 

the herbicidai effect on the weeds is not reduced below an effective level. 
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When m and/or n are greater dian 1, the groups R x and/or the groups R. may 
be rhe came or different. ^ 
The aikyl and alkoxy groups can be straight or branched chain groups; examples 
are methyl, ethyl, propyl or wo-propyl), butyl iso- or t-butyl), amyL methoxy, 
5 ethoxy or propoxy. The term "lower alkoxy" and "lower alkyl" refer to groups having 
1 to 6 carbon atoms. Hie halogen atom can be fluorine, chlorine, bromine or iodine. A 
suitable tnhalomethyl group is mfluoromerhyi and a suitable alkoxycarbonyl group is 
merhoxy- or eshoxy-carbonyL Suitable salts are the alkali metal (e.g. sodium or 
in P^iH? 1 ^ Valine earth metal (e.g. calcium) salts, ammonium salts or amine 
iu salts, ihe amine is a suitable mono- or di-alkylamine, e.g. dimethylamine, diethyl- 
amiw, isorffopyiamine, tridecylarnine or pemadecylamine; an aiternative is a mixture 
of higher rrwno-alkylarriines e.g. Synprolam 35 (see below). <"Synprolam" is a 
Registered Trade Mark). Suitable esters are those wherein Q is alkoxy-carbonyi (e e 
methoxy- or ethoxycarbonyl). 
15 The position of the carboxy or formyl group in Ring A is not particularly critical. 15 

However, these compounds wherein rhe carboxy is .in the meta-posrtion but which are 
otherwise unsubsututed are more active antagonists than those wherein this group is 
in tne ortho-posiuon. In general, increasing the substitution on Rings A and B im- 
proves rhe antagonist activity. 
20 Examples of particularly suitable safener compounds are 3-cMoro~6-(2'-methyl- 20 

Pbfa^)bcnzoic acid (<^ m Pound 8 in Table I below; m.p. 124° C.), 3-cMoro-6- 
£ /L cT^ m>x y) benz <> ic a <ad (Compound 21; m.p. 131—132° C.), 3-chloro- 
6-(3 J -dimethyIphenoxy)benzoic acid (Compound 22; m.p. 170—17° O), 3-rodo- 
6.phenylben2oic acid (Compound 94; m.p. 15^-157° C), 3-cMoro-6-(2'Khloro- 
?5^ Xy) ^? Z c 1C acid . (Compound 6), 3-cMoro-6^(3 , ^oror>henoxy)terkoic acid 25 
(Compound 5; m.p 122-423° C), 3-cMoro^(2'-merhoxyphenoxy)benzoic acid 
(^pound 14) , S^^^^w^oxyph^no^b^^ acid (Compound 15; m.p. 
iSo V< 3 ^°f^ 6 <3 ^'--dichlorophenoxy ) benzoic acid (Compound 16; m.p. 146— 
icd 9 ^^^^C 3 ^edi»xy-5'-cMoropherioxy)ben2oic acid (Compound 27; 
^E* ,Vto 7& t^P^^C 3 ^'"**^^ acid (Compound 55; m.p. 30 

170— .171 C.), 3-chlorc-6-phenylbenzoic acid (Compound 91). Of these compounds, 
Compounds 5, 8, 15, 1-6, 21, 22, 27 and 55 are novel compounds; they and other 

i e S3964 C ) nP0U ° f PatCnt AppKcat2cm No * 06596 /™ (Serial No. 

The compounds can be prepared by one of rhe following processes: 35 
r ( *2JTi ha , l0b ? n2O 1 | c acid ^ a Phenol can be condensed in the form of their 
alkali metal salts in the presence of a copper catalyst, and/or a cuprous salt to give 
a phenoxy-benzoic acid. An excess cf the phenol or a suitable high boiling solvent can 
t f^^ rea< ^« medium. The reaction can be conducted at 110 to 250° C. s for 
example 120 to 250 C. 40 



wherein M is an alkali metal cation and Hal is halogen, e.g. chlorine. 

(2) Merhylhalobenzene can be reacted with an alkali metal salt in rhe presence of 
a metallic copper and/or a cuprous salt, as above. The resulting methyl diphenyi 
45 ether can then be oxidised (e.g. with potassium permanganate) to give the correspond- 45 
ing phenoxybenzoic acids. 



V 
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(3) The phenoxybenzaic acids and phenylbenzoic acids can be prepared by re- 
action of diphenyl ethers or diphenyls with oxalyl chloride and aluminium chloride, 
at — 10 to + 25° C. in an inert solvent e.g. carbon tetrachloride or carbon disulphide. 

(4) Diphenyl ethers or diphenyls can be reacted with acetyl halides or anhydrides 
in the presence of aluminium chloride at — 10 to + 25° C. in an inert solvent to give 
the acetyldiphenyl ethers or acetyldiphenyls which can be converted to the phenoxy- 
benzoic acids or phenylbenzoic acids by oxidation e.g. with a metal hypohalite (e.g. 
hypochorite) or sodium dichromate: 



AlCl^ 



C0CH 3 



10 »x»« (B 2>n ( Vn <Vn 10 

no 



COOK * 



< R 1>» <Vn 

wherein Z is halogen or carboxyiic acyloxy (e.g. acetoxy) . 

(5) The halophenoxybenzoic acids ot halpphenylbenzoic acids can be prepared 
by halogenation of the phenoxybenzoic acids or esters (or their diphenyl ether pre- 
cursors) or of the phenylbenzoic acids or esters using elemental halogens or other 

15 halogenating agents, e.g. sulphuryl chloride, with or without a catalyst such as 15 
titanium tetrachloride. 

(6) Esters can be formed by known methods from the alcohol and the phenoxy- 
benzoic or phenylbenzoic acid using an acid (e.g. hydrogen chloride) or a base (e.g. 
a metal alkoxide ) as the catalyst. The salts can also be prepared in known manner. 

20 compounds of general formula (I) wherein x is 0, i.e. the diphenyl com- 20 

pounds, can also be prepared by the following processes: 

(7) A halobenzoic acid ester can be reacted with a halobenzene at 180—250° C. 
(e.g. 200 — 250° C.) in the presence of a copper catalyst and in the presence or 
absence of an inert solvent to give the phenylbenzoic acid ester, which can if desired 

25 be hydrolysed to the free acid or a salr thereof. The reaction involved is: 25 

COOR 3 




CV m ( Vn te l 3 m 'V* 

wherein R 3 is alkyL 
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(«) Analogously to process (2) above, the following reaction can be performed 




(9) An anunobenzoic add ester can be reacted with a substituted or unsub- 
stituted benzene '('which can also act as the solvent for the reaction) in the presence 
of amyl nitrite to give a phenylbenzoic acid ester which can if desired by hydrolysed 5 
to the free acid or a salt thereof. 



25 



COOR 3 

KH^ + amyl nitrite + 




The aldehydes, i.e. the compounds of general formula (I) wherein Q is formyl, 
can be prepared in known manner by oxidation of the corresponding methyl- or bromo- 
10 methyl-substituted compounds or by reduction of the corresponding acid haiide. 10 
Alternatively they can be prepared by the Vilsmeier-Haack Reaction in which a 
diphenyl ether or a diphenyi is reacted with phosphorus oxycHoride in the presence 
of dimethylfonnamide and then the intermediate product so formed is hydrolysed. 
While the legume treated is preferably soyabean, another possible legume is the 
15 French bean. * ' 15 

Suitable herbicides are the following: — 

(1) Triazine herbicides, e,g. simazine, atrazine, ametryne, terbutyryne, cyanazine, 
prometryne and aziprotryne. 

(2) Urea herbicides, e.g. monuron, diuron, neburon, fluometuron, monolinuxon, 

20 linuron, methabenzthiazuron, nunrron, and chlortoluron. 20 

(3) Halopyridines of general formula: — 



wherein X is hydrogen or halogen (e.g. fluorine, chlorine or bromine), n is an integer 
of 1 to 4 and Y is hydrogen or aralkyl (e.g. benzyl). Examples of such herbicidal com- 
pounds are haloxydine (3,5^<^ro-2,6-dmuoro-4-hydroxypyndine) -and 3^,6-cri- 25 
bix>mo-2-fluoro-4-hydroxypyridine. 

(4) Triazinediones as disclosed in Belgian Patent Specification No. 799,932 (the 
disclosure of which Specification is incorporated herein by reference); examples of 
such compounds have the general formula: — 



f3 

30 °r w t° 



wherein R, is C 3 _ G alkyl or optionally rnethyl-substituted C 5 _ a cydoalkyi A specific 



30 
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example is Velpar ■( 1 K^dohexyi-3-methyi^-<i!imethy}a3runo- 1 ,3,5 -triazine-2,6Kiione) . 
("Velpar" is a Registered Trade Mark). 

(5) Pyridones as disdosed in French Patent Specification No. 2,283,130 (the 
disclosure of which Specification is incorporated herein by reference); examples of 
such compounds have the general formula: — 




i 



wherein each of R* and R 5 , which may be die same or different, is halogen, Ci~« 
alkyi or alkoxy or trifluoromemyl, each of z and y, which may be the same or 
different, is 0, 1 or 2, and R G is d_ 3 alkyl, Ca-a alkenyl, acetoxy ox mexhoxy. 
10 A specific example is l-meThyl-3-phenyl-5j(3-trifluoromethylphenyl)-4<lH)- 10 

pyridone. 

(«6) Pyridazinones of general formula: — 



wherein Z is halogen (e.g. fluorine, chlorine or bromine), R T is hydrogen or trihalo- 
15 methyl (e.g. trifluoromethyl), -and each of Rg and R* which may be the same or 15 

different., is hydrogen or alkyl. 
Examples are: 

metfluorazone pyrazone bromopyrazone 

The herbicide antagonists can be applied to the crops together with the herbicide or 

20 alternatively before or after the application of the herbicide. The antagonists are applied 20 
to the sofl before the emergence of the crop (pre-emergence application) . 

The rate at which the antagonist is applied will depend on a number of factors, 
for example the identity of the particular antagonist selected, the herbicide to be 
treated and the particular crop and weed to be treated. However, generally there is 

25 used an amount of 2 to 20, preferably 5 to 10, kgs/hectare. The skilled worker in the 25 
art will readily be able to ascertain suitable application rates by routine standardised 
procedures without undue experimentation. 

The compounds of general formula (I) can have, in addition to their ability to 
antagonise a herbicide's effect on a crop, also the ability to enhance the herbicidai effect 

30 on weeds, or even kill weeds in die absence of the herbicide. 30 

Hie antagonist compounds are preferably applied in the form of a composition 
comprising the compound, and a carrier comprising a solid or liquid diluent and 
preferably a surface active agent, and optionally the herbicide. Compositions compris- 
ing the antagonist compounds and the herbicide form part of the present invention. 

35 The compositions can be both dilute compositions, which are ready for immediate 35 

use, and concentrated compositions, which require dilution before use, usually with 
water. Preferably the compositions contain 0.01% to 90% by weight of the antagonist 
compound. 

Dilute compositions ready for use preferably contain 0.01 to 2% by weight of 
40 antagonist compound, while concentrated compositions may contain 20 to 90%, pre- 40 
ferably 20 to 70%, by weight of antagonist compound. 

Solid compositions may be in the form of a powder containing a powdered solid 
diluent, for example, Fuller's earth, powdered kaolin, gypsum, chalk and kieselguhr. 
Such solid compositions may be applied as foliar dusts. The solid compositions can 
^5 be in the form of a seed dressing in which case they can comprise an agent (e.g. a 45 
mineral oil) for assisting the adhesion of the composition to the seed. 

Liquid compositions may comprise a solution or dispersion of the antagonist 
compound in water optionally containing a surface-active agent, or may comprise a 
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45 



55 



Nutrient Solution: 



10 



fSS? 1 %J S i S % rsioa f ^ e ^Sonist compound in a water- immiscible oiganic 
solvent which is dispersed as droplets in water. s 

ethyleS* ?S?*%^J?T*£? be ^example die products of condensation of 
<; . J * ^-subsDtuted phenols such as octyl- and nonyl-phenol- 

lS ^uirt* conden5 f"» P^uct is Lissapol ("Lissapol" is a Mistered 
Trade Mark). Other examples are calcium dodecyWenesulphonate, and S 
sodium and ammomum iignosulphonates. ^ tlunl ' 

10 finelJrfL-^ 0 ^^ 1 com P? sition Inferably comprises the antagonist compound 
Sr£ ^^ d m Wa 5 F 111 ^ of a surface-acrive agent and! 

siding agent. Preferred suspending agents are those which impart thirotopic pro- 
perties to, and increase the viscosity of, the concentrate ^ P 

bddeSr^r^,L hy w^. C ° Hoida ! min ? al sMoates, such as mommorulonite, 
£3 Jl ^^. i,ea ^ and saucorfte. Bentonite is especially pre- 

^h?^^ 1 ^?? ageQ1 ? derivatives and polyvinyl alcohol 15 

ate SSTS^^ 1 ^ b £J ft**** XreT&e^mures 
splcSXSerw^ CCntlgrade a,ld P"* ^ Percentages are by wetgbTuS 

The tests for herbicide antagonism were perfcrmed as follows: 
METHOD 1 (SAND-NUTRIENT SOLUTION CULTURE) 

hour ti£ £2£ Var i Cty ° f I*! 1 *** were soaked in distilled water for 1 

S"for^8^ ^flT 1 5116815 of f 3 ^ Alter paper ami placed in an mcubat^at 

(L^v^lmJ^J™*^ Seed \ These weie.wwn in plastic plantpoo 
25 (,<uaroeter 7.6 cm) filled wrth washed silver sand, grade 8 /16 y ^ 

nfen^ ^ W " C irrigated with 50 ml of Nutrient Solution -(sat below) The 

S^J?^ m , aJ " tain ? i on a regime of nutrient solution every AiM davdltmld 
water bang added on the days between. y> a,stated 

The plants were grown in a controlled environment chamber giving:— 

30 f&L ° r |t llOUIS ~ Tem P cratllrc 27 °> relative humidity 70% +5°/ 

Ntght 11| or 8 hours. Temperature 24°, relative humidity 70°/ ±5y 



25 



30 



ggfcji 0.656 |>i « 

JN±±4il2F0 4 0115 p/l 

Fe g /EDTl^° 

50 h£o lml/1 

CuSa.SH.O O.lmg/I 

ZnSO,.7H 2 0 0275 m*/l 
(NH 4 )6Mo,0, 4 .4H 2 0 £»» mf/1 



* 26.1 g of EDTA dissolved in 286 ml of IN KOH 24 9 <r K^qn ~ ^ 

to 1 litre with distilled water and aerated for 3 hours fbdfaS > uie* ' ^ " P 55 
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METHOD 2 (GLASSHOUSE POT TESTS ) 

Crop seeds and weed seeds were sewn at appropriate depths in, respectively, 
plasctc pots (diameter 10 cm) or cardboard punnets (length 12 cm, width 8 cm, 
depth 6 cm) filled with compost comprising 50% -of natural loam, 25% of grit, and 
25 / 0 of venniculite (percentages by volume). Test compounds were sprayed onto the 
soil surface pre-emergence at a volume of 200 1/ha using a travelling boom laboratory 
sprayer. Herbicides were applied as commercial formulations, and the antagonists as 
£?^!? US solu ^ on of an appropriate salt. Where it was desired to apply a mixture 
of herbicide plus antagonist, one ingredient was sprayed on and then immediately 
afterwards the other was sprayed but if desired the ingredients can be mixed prior to 
spraying. * r 

The plants were grown under illuminated glasshouse conditions, top watered 
as required and visually assessed usually after 21 days for damage, and general! v 
using a 0—9 linear scale as indicated above. & > & y 

*^ Two ^PHcates were normally used for each treatment in the Tables, a mean 
of the replicates is given. 



1( 



METHOD 3 

All plants were grown in compost in disposable cardboard trays. Weed and crop 
seeds were sown at varying depths according to their requirements (but none >2.5 cm 
20 deep). The soil surface was sprayed with a mixture of the herbicide and the antagonist 2C 
and the surface was then covered almost immediately with a layer (1 — 2 mm) of 
sieved, untreated soil. During each experiment the plants are watered manually as 
required. 

_ _ All assessments were visual based on a 0—9 scale where 0=10% damage and 

25 9 = 90— il00% kilL ~ 25 

EXAMPLE i. 
3-CWoro-6^(3'-chlorophenoxy)benzoic Acid. 
To a solution of 2,5-dichlorobenzoic acid (5.0g) and m-chloropbenol (3.35g) in 
dry toluene (100 mis) was added sodium hydride (1.25g) under dry nitrogen. 
30 Cuprous bromide *(3.0g) was then added and the mixture stirred under reflux for 30 
3 firs. The toluene was then removed by distillation under reduced pressure and the 
residue acidified with dilute hydrochloric acid and extracted with diethyl ether. The 
ethereal extracts were then washed with water and dried over magnesium sulphate; 
The ether was then removed under reduced pressure and the residue was crystallised 
35 from n-hexane to give the tide compound. 35 

EXAMPLE 2. 
3-C&loro-6-(3-trmuoromethylphenoxy)benzorc Acid. 
2,'5-Dichlorobenzoic acid (5g) and 3-trMuoromethyIphenoI (4-24g) were dis- 
solved in xylene and the solution placed under dry oxygen-free nitrogen- Sodium 
40 hydride (1^5g) was slowly added and when effervescence had ceased, cuprous bromide 40 
was added and the solution or suspension refluxed for 6 hours. The xylene was removed 
by low pressure distillation. The solid residue was treated with water and acidified 
with dilute hydrochloric acid. The resulting oil was extracted into diethyl ether and 
the ether removed by low pressure distillation to give a light yellow solid which was 
45 recrystallised from diethyl ether/petroleum ether to give the title . compound (2.7g), 45 

mp 124° C. 

EXAMPLE 3. 
3<Moro-6-(3^-dii5opror^iTAenoxy)benzoic Acid. 
2,5-dicMorobenzoic acid (5g) and 3,5-diisopropylphenol (4.66g) were dissolved 
50 in dry xylene and the solution placed under dry oxygen-free nitrogen. Sodium hydride 50 
(125g) was added as a suspension in petroleum ether. Cuprous bromide was added 
and the solution refluxed for 5 hours and cooled. The xylene was removed bv low 
pressure distillation. The remaining solid was acidified with dilute hydrochloric acid 
and extracted with diethyl ether. The ethereal layer was separated, dned and aiatiued 
55 under low pressure to give an oil. The oil was dissolved in petroleum ether (30—40°). 55 
Standing gave a crystalline solid, which was recrystallised from hexane to eive the 
tide compound (4.3g), mp 129—130° C. 
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EXAMPLE 4. 
3-CfelOTO^(3 / -raethyip!iem>xy)beir5oic Acid. 
Sodium (2.41g) was dissolved in methanol and the solution placed under dry 
oxygen-free nitrogen. 2^-Didrlorobenzoic add (ilOg), m-cresol (3%) and activated 
5 copper powder '(0.'5g) were added and the methanol removed by di s tilla t ion. The 5 
temperature was increased to 180° with vigorous stirring and this temperature 
was maintained for 3 hours. The solution was cooled and steam distilled to remove 
the excess phenol. The resulting solution was filtered, cooled to room temperature arid 
acidified with hydrochloric acid to give an oil. The oil slowly solidified; it was filtered 
10 off, dried, and washed with petroleum ether (30 — <K)°). It was reaystallised at —10° 10 
from diethyl ether/petroleum ether (30 — 40°) to give, as a grey solid, the title com- 
****** (4-5g),mp 124— 125° C. 

EXAMPLE 5. 
4-(4'Methylphenoxy )benzoic Acid. 

15 4-Methyidiphenyl ether »(21.5g) in carbon disulphide '(120 mis) was mixed 15 

with aluminium chloride (18.4g) and a solution of acetyl chloride (lO.Og) in carbon 
disulphide (25 mis) was added dropwise with stirring at 0°. The mixture was then 
stirred at room temperature for 4 hours and then refluxed for 3 hours. The solvent 
was then evaporated off, and the residue acidified with 2N-hydrodiloric add and then 

20 extracted with diethyl ether. The ethereal extracts were washed with water and 20 
dried over magnesium sulphate. The solvent was then evaporated off and the residue 
recrysttaHised from n-hexane tx> give 4-(4'-methylphen!bxy)acett>phenone, mp 58°. 

Bromine '(15.6g) was added dropwise with stirring to a solution of sodium 
hydroxide (14.0g) in water (70 mis) at 0°. This mixture was then added to the 

25 above intermediate at 35° to 45°: After storing for 025 hours at 4Ms temperature, 25 
water (350 mis) was added and the mixture acidified with concentrated hydrochloric 
add. The white precipitate which formed was then 'filtered off and recrystalllised from 
methanol to give the title compound, mp 175°. 

EXAMPLE 6. 

30 3^(4T5tomophenoxy)benzoic , Add. 30 

Bromine (2.6 mis) was added dropwise to a mixture of methyl 3 -phenoxybenzoate 

(10.5g) and titanium tetrachloride (0.2 mis) With stirring at 110°. When hydrogen 

bromide ceased to be evolved, the mixture was cooled and extracted with diethyl 

ether. The ethereal extracts were then washed with a saturated solution of sodium 
35 bicarbonate in water and dried over magnesium sulphate. The ether was then evapor- 35 

ated off and the residue recrystailised from petroleum ether *(40 — 60°) to give 

methyl 3-(4'-bromophenoxy) benzoate, mp 68 — £9° C. 

This intermediate (5g) was mixed with 20% caustic soda solution '(40 mis) and 

the mixture refluxed for 3 hours. The cooled mixture was then acidified with con- 
40 centrated hydrochloric acid and the resulting precipitate filtered off and recrystailised 40 

from toluene/petroleum ether (100 — 120°) to give the tide compound, mp 171 — 

173° C. 

EXAMPLE 7. 
5-Chloro-2-'( 2'-methylphenoxy )ben2aMdhyde. 
45 Sulphur (O.lg) and quinoline (0.6g) were refluxed for 5 hours and then xylene 45 

(70 mis) was added to give a catalyst poison. 

5 J Chk>ra-2~(2'-methylphenoxy)bertzoyl chloride (5.0g) was dissolved in toluene 
(50 mis) and the catalyst poison (0.7 mis) followed by the catalyst (0.7g; 5% 
palladium on barium carbonate) were added. Hydrogen was then bubbled through 
50 the stirred mixture at 100° until no more hydrogen chloride was evolved. The mixture 50 
was then cooled to 40°. Animal charcoal (0.2g) was added and the mixture was 
filtered through kieselguhr. Evaporation of the solvent from the filtrate gave an oil 
which was purified by distillation under reduced pressure to give the tide compound as 
a low mdring point solid (mp 45 — 4£°). ... - - . - - . _ . 

55 EXAMPLE 8. 55 

2-Brorno-5^enoxybenzaldehyde. 
N-Bromosuccinirnide (16.2g) was added to a solution of 2-bromo-5 -phenoxy- 
toluene (15.3g) in carbon tetrachloride (50 mis) containing benzoyl peroxide *(0.05g) 
and the mixture refluxed for ten hours. The precipitate of succinimide was filtered off 
60 and the filtrate washed with N-sodium hydroxide solution followed by water. Drying 60 
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over magnesium sulphate and evaporation of the solvent gave, as a light yellow oil, 
4-pheno^-24>ToinQmethylphenyl bromide. 

Sodium bicarbonate (2.94g) was added to a solution of this intermediate «(»10.26g) 
in dimethyl sulphoxide (20 mis) and the mixture stirred at 120° for 3 hours. After 
cooling rhe reaction mixture, water (50 mis) was added and the mixture extracted with < 
diethyl ether. Sodium metabisulphite (8.0g) in water '(15 mJs) and ethanol (12 mis) 
were then ;added to the ethereal extracts. The mixture was then stirred for 0.5 hours 
at 22° and the white precipitate filtered off and washed with ethanol. The solid was 
then shaken with 10% sodium hydroxide solution and extracted with diethyl ether. The 
ethereal extracts were then washed with water and dried over anhydrous magnesium 1( 
sulphate. 'Evaporation of the solvent gave, as a light yellow oil, the title compound, 
bpl38-^140°/0.1mm. K 



EXAMPLE 9. 
5 -Iodo-2-phenylbenzoic Acid. 
15 Omoenitrated sulphuric acid (12 mis) was added dropwise to methyl 2-amino-5- 15 

iodobenzoate (42.3g), glacial acetic acid (64 mis) and benzene (120 mis) at 10°. 
Amyl nitrite (81.6 mis) was then added dropwise over 10 minutes at 10° followed 
by potassium carbonate (33.6g). The mixture was stirred at 10° for 4 hours and then 
refluxed for 2 hours. The mixture was then filtered, and the filtrate washed with 
water and dried over magnesium sulphate. The solvent was evaporated off and the 20 
resulting methyl 5-iodo-2-phenylbenzoic acid purified by distillation< under reduced 
pressure. 

This intermediate (15g) was mixed with 20% sodium hydroxide solution (100 
mis) and the mixture refluxed for 3 hours. The cooled mixture was then acidified 
25 with concentrated hydrochloric acid and the resulting precipitate filtered off and re- 25 
crystallised from ethanol to give the title compound. 

EXAMPLE 10. 

Various compounds of general formula (I) were tested on soyabean for their 
antagonist effect on diuron. Method 1 was used. In Table I bedew, Column C 
30 indicates the effect of diuron alone, Column A indicates the diuron effect produced by 30 
the mixture of the safener and the herbicide and Column B indicates ike total phyto- 
toxic effect of the mixture. 
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TABLE IIA 



Herbicide 


Herbicide 
Rate 


No 

Antagonist 


Plus 
Antagonist 


Monuron 


5 x 


0.3 






1 x l<r 6 


2,7 


o 




2 x 10* 6 


7.7 


1.7 




4 x 1(T 6 


9.3 


6.7 




8 x 10" 6 


10.0 


10 




16 x 10- 6 




!0 


Diuron 


5 x 10- 7 


0 






1 xio- 6 


2.7 


0 




2x10^ 


6.3 


0 




4 x 1(T 6 


9.7 


0.7 




8 x 10- 6 


10.0 


7.0 




16 x 10" 6 


— 


9.7 


Linuron 


1 xlO" 6 


0 






2 x 10 


0 


0 




4 x 10- 6 


2 


0.7 




8 x 10- 6 


7.3 


1.0 




16 x 10- 6 


10.0 


2.3 




32 x 10- 6 


- 


9.7 


Fluometuron 


5 x 10-' 


0 


— 




1 x 10-* 


0 


0 




2 x 10- 6 


1.3 


0.3 




4 x 10-« 


6.0 


0.3 




8 x 10- 6 


9.0 


4.3 




16 x 10-* 


— 


7.7 


Me th aben zthiazuron 


2 x 10-* 


0 






4 x lo- 6 


0 


0.3 




8 x 10- 6 


5.3 


0 




16 x io- 6 


9.3 


2.7 




32 x 10- 6 


10.0 


8.7 




64 x 10- 6 




10.0 
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TABLE HA CONTINUED 



Herbicide 


Herbicide 
. Rate 


No 
Antagonist 


Plus 
Antagonist 


Noruron 


i x i<r 6 


. 0 


- 




2 x 10~ 6 


0.7 


0.3 




4 * 10' 6 


5.0 


0.3 




8 x 10"" 6 


9.3 


6.3 




16 x 10"" 6 


10.0 


8.7 




32 x 10 




10.0 


Chlortoluron 


5 x l<r 7 


0 








U. r 


u 




2 x 10' 6 


5.0 


0.3 




4 x 1CT 6 


8.3 


0.3 




8 x 10" 6 


9 7 






1 £ v 1 n~ 6 

10 1U 




O 7 
V. / 


Simazine 


1 x 10- 6 


1.0 


— 




2 x 10- 6 


5.3 


0.3 




4 x icr 6 


9.0 


0.7 




8 x lO" 6 


10.0 


4.0 




16 x 10- 6 


10.0 


9.7 




32 x 1(T 6 


— 


10.0 


Atrazine 


1 x io- 6 


2.3 


— 




2 x 1(T* 


8.7 


0 




4 x 10- 6 


10.0 


6 




8 x 10- 6 


10.0 


10.0 




16 x 10- 6 


.10.0 


10.0 




32 x 10- 6 





10.0 


Terbutryne 


2 x 10" 6 


1.0 






4 x 10— 


4.0 


1.0 




8 x 10- 6 


9.3 


2.3 




16 x 10-* 


10.0 


6.3 




32 x HT 6 


10-0 


9.7 




64 x NT 6 




10.0 
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TABLE 1IA CONTINUED 





UCIUlvlUC 




Pine 

rms 


Herbicide 


Rate 


Antagonist 


Antagonist 


Cyanazine 


2 x 10" 6 


9.0 






4 x KT 6 


10.0 


0.7 




8 x 1(T 6 


10.0 


0.7 




16 x 1(T 6 


10.0 


9.3 




32 x 10- 6 


10.0 


10.0 




64xl0~ 6 


— 


10.0 


Ametryne 


1 x 1(T 6 


0.3 






2 x 10~ 6 


4 3 


o 




4 x 10" 6 


9.0 


1.0 




8 x NT 6 


10.0 


8.7 




16 x 10"" 6 


10.0 


10.0 




32 x 10" 6 


t 


10.0 


Prometryne 


l xior 6 


0 






2,x 10* 6 


1.0 


0.3 






7 1 


X.J* 




o x 1U 


in a 






ID XVJ 


in n 


ft 7 




32 x 10~ 6 




9.7 


Aziprotryne 


1 x 10- 6 


0.7 






2 x 10- 6 


1.? 


0 




4 x 10- 6 


7.7 


0.3 




8 x 1(T 6 


10.0 


6.0 




16 x 10- c 


10.0 


10.0 




32 x l(T 6 




10.0 



Notes: 

(a) A mean of 3 replicates used. 

(b) The herbicide application rates are quoted in terms of 
final pot molarity. 

(c) Assessment was made after 14 days. 

(d) A scale of 0 (no damage) to 10 (complete kill) was used. 
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TABLE IIB 



Herbicide 


Herbicide 
Rate (pom) 


Antagonist Compound 
No, Rate (pptri) 


No 
Antagonist 


Pius 
Antagonist 


v el par * 


ft 4 


6 


20 


9 


0.5 






8 


20 




1.0 


3,5,6-Tribromo-2- 




8 


20 


9 


3 


I liioro-'j-ii vo ro xy 
pyridine * 




22 


zu 




5 




5 


22 


10 


Q 
O 


n 
vf 








20 




0 




10 




io 


8 


0 








zu 




0 








10 


9 


8 








20 




6 


Haloxydine + 


2 


8 


20 


- 7 


2 






22 


20 




2 


1 -methy 1-3 -ph eny 1- 












5 -(3 -trif luoromethy 1- 












phenyl)-4(lH)- 


c\ ^ 

U.3 


22 






0 


pyridone 0 


40 


g 










10 




5 




1.0 




40 


8 


4 








■tu 




* 6 


Metflurazone ° 


4 


22 


40 


7.5 


0 








10 




0- 




8 




40 


8 


0 








10 




5 


Pyrazone x 


0.25 


22 


20 


2 


0 




0.5 






4 


0 




1.0 






5 


0,5 




2.0 






7.5 


4 




4.0 






9 


8 




0.25 




40 


2 


0 
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TABLE TLB CONTINUED 


Herbicide 


Antagonist Compound 

Herbicide 

Rate (ppm) No. Rate (ppm) 


No 

Antagonist 


Plus 
Antagonist 


Pyrazone x 


0.5 


4 


0 




1.0 


5 


0 




2.0 


7.5 


0,5 




4.0 


9 


3.5 



34 



* Method 1 

+ Method 1 but assessment after 14 days 
° Method 1 but assessment after 12 days 
x Method 1 but assessment after 7 days 

EXAMPLE 12. 

The antagonist compounds were Tested on cotton and on 'French beans (The 
Prince variety) for their antagonist activity on atrazine and/or diuron. Method 1 was 
used with the modifications (made because of slower propagation) that the plants 
were treated 7 days after sowing and the plants were assessed after 21 days (cotton) 
and after 10 and 17 days (French beans). The results are shown in Table IIIA 
(cotton) and HIB '(French beans). 

TABLE OA 



Herbicide 


Herbicide 
Rate (ppm) 


Antagonist Compound 
No. Rate (ppm) 


No. 
Antagonist 


Plus 
Antagonist 


Diuron 


4 


22 


20 


7 


7 








100 




3* 






107 


20 




2 








100 




3* 






23 


20 




6 








100 




4* 


Atrazine 


2 


22 


20 


5 


0 








100 




3* 






107 


20 




0 








100 




4* 






23 


20' 




0 








100 




4* 



* Score - phytotoxic effect of high rate of antagonist, no herbicide effects apparent. 
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EXAMPLE 17. 
The following compositions were prepared. 

1. 50% w/w Dispersible powder containing: 

%w/w 



15 



20 



^ Compound 22 50 

Vanisperse CB (a lignosulphonate; 

dispersant) 5 
Across OT — -B (a sulphosuccinare; wetter) 2 
tgx Spestone (cnina clay; filler) 43 

10 " Vanispesse" and "Spestone" are 

Registered Trade Marks 



2. 50% w/w Dispersible powder containing: 



%w/w 



3. 50% w/w Dispersible powder containing: 



%w/w 



4. 50% w/w Dispersible powder containing: 
25 % w/w 



Ammonium salt of Compound 22 53.0 
Vanisperse CB 4.7 
Aerosol OT— B 1.9 

41.4 



5. 50% w/w Dispersible powder containing: 



10 



Sodium salt of Compound 22 57.0 

Vanisperse CB 43 15 

Aerosol OT— © L7 

Spestone 37.0 



Calcium salt of Compound 22 72.0 20 

Vanisperse CB 2.8 
Aerosol OT— B 1J1 

24.1 



25 



% w/w 30 



Isopropylanrine salt of Compound 22 61.0 

Vanisperse CB 3.9 

Aerosol OT— B 1.6 

Spestone 34.5 

35 <S. 20% w/w Emulsifiable concentrate containing: 35 

%w/w 

Synprohm 35 salt of Compound 22 35.2 
Toximul R (anionic/nonionic surfactant 

blend, emuisifier) 3.3 
40 Toximul S (anionic/nonionic surfactant ^ 

blend, emulsifier) 6.7 
Aromasol H (aromatic hydrocarbon 

mixture, solvent) 54.8 
"Toximul and "Aromasor are Registered 
45 Trade Maries. 45 

SynproJam 35 is a mixture of synthetic alkyl amines consisting mosdy of C n H 27 NH 2 
andd 5 «M**H 2 . 

7. 10% w/w Aqueous solution containing: 

% w/w 

50 Dimethylamine salt of Compound 22 11.6 50 

Water «8.4 
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Diuron or cyanazine were added to each of these compositions tso provide com- 
positions containing the following w/w ratios of diuron or cyanazine to Compound 
22: 

1:2.5,1:5,1:10, 3:25, 3:5 and 3:10. 
5 The diuron used was in the form of a commercial preparation which was a wett- 5 

able powder containing 80% of active ingredient. The cyanazine used was a commercial 
formulation called Fortrol (a 50% suspension concentrate) ("Fortrol" is a Registered 
Trade Mark). 

EXAMPLE 18. 

10 The compositions of Example 17 were tested as antagonist compositions using 10 

method 2 against diuron and cyanazine on -soyabeans. The resuks are shown in 
TabkVIIL 
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ANTAGONIST 
TREATMENT 




DIURON RATE 
(KG/HA) 


CYANAZINE RATE 
(KG/HA) 


COMPOSITION 
NO* 


RATE 
(Kg/ha)- 


1 


3 


I 


3 


1 




63 


9 


5 


9 




5 


0.5 


9 


3 


5 




10 


2 


5.5 


0.5 


4 


2 


2.5 


2 


9 


5.5 


9 




5 


0.5 


9 


0 


3.5 




10 


0 


6 


0.5 


1 


3 


2.5 


4 


9 


6.5 


7.5 




5 


I 


9 


5 


8 




10 


0 


7 


0 


3.5 


4 


2.5 


8 


9 


9 


9 




5 


3.5 


8 


1 


2 




10 


0 


7.5 


0 


2 


5 


2.5 


1.5 


9 


0 


8 




5 


0 


9 


0 


0 




10 


0 


4.5 


0 


0.5 


6 


2.5 


1.5 


9 


1 


3 




5 


5.5 


8 


2 


5.5 




10 


2.5 


9 


0 


0.5 


7 


2.5 


7o 


9 


3.5 


5 




5 


0 


8.5 


0 


3.5 




10 


0 


2.5 


0.5 


0 


Herbicide 
alone as 
control 




7* 


9* 


9* 


9* 



* Mean of 12 replicates, other data mean of 2 replicates. 



WHAT WE CLAIM IS 

1. A method of selectively controlling weeds in a crop locus, the crop being a 
legume or cotton, which method comprises applying to the crop locus prior to the 
5 emergence of the crop, either successively (in either order) or together, (a) a herbicide 5 
which is capable of being taken up by a plant from the soil and which is capable of 
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being translocated to a main herbiridal site of action within the foliage of the plant, 
and (b) a compound of general formula ( I ) : — 

wherein each of R t and R«, which may be the same or different, is hydrogen, halogen, 
5 alkoxy, alkyl, trihalomethyl, cyano, acyl, alkoxycarbonyl, amino or hydroxy, Q is 5 

carboxy or a salt or ester thereof or Q is formyl, x is 0 or 1, m is an integer of 1 

to 4 and n is an integer of 1 to 5 whereby the herbicidaJ effect on the weeds fs not 

reduced below an effective level. 
tr . 2. A method according to claim 1 wherein, in (b), R, and R 2 are other than acyl 

10 or am ino. 10 

3. A method according to claim 1 or 2 wherein, in (b), R x is halogen in the 

4-pwition and Q is carboxy or a sodium, calcium, ammonium or alkylamine salt 

thereof. 

- 4- A method according to claim 3 wherein the alkylamine is dimemylarnine, iso- 

propylamine, tridecylamine or pentadecylamine. 15 

5. A method according to any one of the preceding claims wherein (b) is 3- 
cWoro^(2 / -methylphenoxy)benzoic acid, 3-chloTo-6X2 / 3 / ^imemylphenoxy)benzoic 
acid, 3-(^oro^-(3^5'-dtoethylphenoxy)benzoic acid, 3-iodo-6-phenylben2oic acid, 3- 

20 cWoro^6^(2 / -^orophenoxy)-benzoic acid, 3-chioro-6-(3'-chioroplienoxy)benzoic acid, 

3-chloro-€-.(2'-methoxyphenoxy) benzoic acid, 3-chloro-6-(3'-methoxyphenoxy) benzoic 20 
acid, 3-chloTO-6-(3',5'-dichlorophenoxy)benzoic add, 3-chlon>-6-.(3'-methoxy-5'- 
chlorophenoxy)ben2oic acid, 4-chloro-6-(3 , ,5 , -dimethylphenoxy) benzoic acid, or 3- 
chloro-6-phenylbenzoic acid 

6. A method according to any of the preceding claims wherein (a) is 

2 ^ (1 ) a triazine herbicide; 

(2) a urea herbicide; 

(3) a halopyridine of general formula: — 




wherein each of R 4 and R-, which may be the same or different, is halogen, C x _ s 
alkyl or alkoxy or trifluoromethyl, each of z and y, which may be the same or different, 
is 0, 1 or 2, and R u is C x - S alkyl, C 2 _ 3 alkenyl, acetoxy or methoxy; or 



25 



wherein X is hydrogen or halogen, n is an integer of 1 to 4 and Y is hydrogen or 
30 aralkyl; 30 

(4) a triazine dione of general formula: 

°r s r 

w-:s 2 

wherein R 3 is alkyl or optionally methyl-substituted C 5 „ 8 cycloalkyl; 

(5) a pyridone of general formula: 
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(6) a pyridazinone of general formula: 




wherein Z is halogen (eg. fluorine, chlorine or bromine), R,, is hydrogen or tri- 
batanethyl, and each of Rg and K> which may be the same or different, is hydrogen 
5 oraJkyL 5 
7. A method according to claim 6 wherein (a) 'is atrazine, cyanarine, diuron or 
linuron, 

•8. A method according to claim 1 substantially as described in any one of Ex- 
amples 10 to 16 and 18. 

0 9. A composition suitable for selectively controlling weeds in a crop locus and 10 

comprising a compound of general formula (I) as denned in any one of claims 1 to 
5 and a herbicide as denned in any one of claims 1, 6 and 7. 

10. A composition according to claim 9 substantially as described in Example 17. 

R. V. FAWCETT, 
Agent for die Applicants. 
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